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A polyester-surfaced heat-shrinkable multilayer 
film exhibiting good printability and adaptability to 
various automatic packaging processes is 
provided, including an outer surface layer (a) 
comprising a polyester resin, an intermediate 
layer (b) comprising a polyamide resin and an 
inner surface layer (c) comprising a sealable 
resin. The film exhibits a heat-shrinkable stress at 
50 DEG C. of at most 3 MPa both in longitudinal 
direction and in transverse direction, and a hot 
water shrinkability at 90 DEG C. of at least 20%. 
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5o*cT&*ikfom mfoiss&Gmg 3mp b ^wa, 
9o«cTmM%mm 20% 0 Miiit 

M«^SHftt^#*(7,9,8-3c)T itM^J* 
^ffiUn^fflTKffi^ MUmi 10, 12, 13 , ll-3e)T 




*l $1 * *. * 



1. -#*4fc#*fe££**L *£*.SLAfc4fr** 

ar#»«»***jt (a) . &$L&mftffi&jfnM; d>) 

JBttft-M^ (c) ; 50°C T£*ft3Mtfttt&** 

3MPa JL* 90°CTtf**J|fc*M L #J.!M0%. 

*A*M"t«* Cc) . 

4ttf>& (c) ^POafe^Bl^WJB^tRI^ (d) . 

4. «^']^l^il«'li|>ltt. # + *hM>£ (a) ft 

6. Wf*U']^-£l ft&4UH»l££>&*l&, *t*4L«A (a) ft 

7. ««»J^l^^*t^^^^^, #tt«A(b) ftH 

8. l ft&4Ui'l££^*J&, &tft;M>£- (c) ft 
T^##iSf & ##JMfr* t^JM&fl 

*>feiMmfrl£&ft*tefrBt. 

10. ^&H4Mtl £tTt##J9!ffe& 



11. m^MH^^IME *tM.4MMtfe* 

12. ^M^Mj&U)* 

13. I£*120 o CT£*fJ. 

14. 4Mtfc*l£»* 1 ti&tttt<&££$ft, 5£**h4itfj& (a) 

15. -#4^*#t«****M*&**, fe**»T#*: 

(b) A£*A(c) , 

J84MMUfe/ fc «*+J.te'f#A£ (a) . (b) (c) «*&8*tjR. 
#**/A#*»*Jlft#**AA (a) . <b) * ( c ) fi*]|UB#jff. 

@ ^ ^ ^ ^ « 2.5-4 A, M.-*H:*«.##.flr # 

A 60-98°C ^i^iaiMf (a) 

50°C T^ft*.*^^**^*^^* J.* 3MPa, JL£ 90°C 
i!^ 20%. 

16. M**UH^** 1-14 



17. i-i4+4£-1M*&1im. 

18. #.#;M**# 17 *^4l»* (a) -t*#*P#] 

«*. 

19. *#^**17^fe«./ t »,*t^*^*ft&fe«** 

20. 17 4*6*/**, *t^*A»*Ci£«*^ 

22. #.&Md£-* 17 ft A , * + 1*5 &4fr & i£*t*t#i£ ft £ 

fc*. 

25. 4MUl*«-*r7§*fc*/ t *, *tft**fc**4*. 

26. 4M£fr*'J^£ 25 #t*# 

27. 25 *t*#fc*Jfc*#. 



pouch), #J8l**4Mt&ML##*##&#fe 
IMM-fefUfrJHfcfi-atfrfefc (flow packaging) „ ftAfeJL (tray 
packaging) (skin packaging) , JLj^/fl -F&4£*Jfc* 

♦ft*****. 

Tllrib*^****^*.**^ (Tx 
( stsf ^"pa" ), »*&#4A*titt~i l &Jt*M( ^^^ a vdcr ) 

"EVOH" ), &t#*M*#^'i£ 
&%-&&&%m&$L%ftffi ( #3f# "EVA" 

ifc^**##«^ii4tiit*«*rj»(«^* "m-po" 

f ^l,i^fi§^i'li^f Tfe^: PO/PA/PO, EVA/PA/EVA, 
PO/PA/EVA ( EJ ( JP-B ) 54-279. Q 

^ ( JP-A) 51-92882, JP-B61-53218. JP-A8-23035 Bf&ft) , 
PA/EVA/VdCl/EVA/PA ( JP-A62-273849 ) , & 

#i£#Jlr#PO/PA/PO, EVA/PA/EVA A PO/PA/EVA ^>ft;fc -it 



&##^T&t#Bt, #&f*3;M^ PO 4 EVA t# 
PA/EVA/VdCI/EVA/PA £ t &*i§J*J, 

$Lmttffi (T "PET" ) 

#^t^J^ ifi±^PET^^>i-^4i#'^PA tl*)>i-#4Mt'&- 
( JP-A4-99621, -f US-A5336549 EP-B476836 ) . 

PET/PA/PO, PET/M-PO/PA/M-PO/PO %> PET/M-PO/PA/EVOH/M- 

po **«i*^«^**^9iiit#*5T^i«'itJiL* pa 
**ifc#t* #-f-PET*4L«i*JI pa t«A** 

^A*lH5t*-*-«Ht*.lt, -t*« PET ##4ltf tt**t# 



tfHJu (c) if*t^*ft^*^*4i«*ifcA«*i&A#*&*** 

(d) Sfl!A*t«**ttfc«.iS^/ t A (« 
90°C T 10 ^ ) i»lS|Bj-**tlfc^Jj|*Bt, /*&ttAfltti6flHfc 

•ft-<JLT@t#| , 5I^^,^Ht^^^t#^iL^^L^m < , (f) 
^Fi««JL*i#-fJBL** (non-flat rolled state) , Hjfc-MtBU&ttfl 

Sift,, ;ML$#£JMtf&##ii:^-f PET 

#&iu.&8tf, 4nnat-#*«f«;«.5i.ei^rt pet 

«*j|fc*4t^AJ|tt^**«5JiitH* (a) -(f) k.Z$L>)3®T&® 

iif **PET ( H&#JGr) *ft*J9**H*it*.^*«.4*^# 
^J&¥lg PA 
# PET ^^*^^^*J^^it^#-4fT^^#^T«^#^ 



*&*T*##»ttft;M* (c) ; 50°C T£^ft 

20%. 

&, *J.*iE.£&fe*fc»#JKtt^;M£ (a) , + 
(b) fr*T*##J»#rt4t*j& (c) , 

J8aWT**^**Jpl.Hi-f*AJt (a) , (b) (c) ttJUB 
^♦^A-S-i"*^**^**^ (a) , (b)*»(c)#*«& 

ft g] $ >F ft ^ A 2.5-4 # 4i# *4*# «^ # & , ^ 4***4*4* 

J8 60-98°C *»*A*a*.^**»*«*4L*A U) 

£ 50°C T^^*t^^i;>j5t.^ft^#ft^^^^ 3MPa, JL£ 90°C T 
#&*jfc^4^£:>'20%. 

&SLWtoiiki£i*&f *?&&%.mttm#i*Y 



(a) , fe^fc*Jfc*frJGr#tfl£ (b) i|*fe*T*##JKtirt 
(c) . 

to&tY&fiM: (a) tfusimiif (PET) Ta&*Jft*&&*tJff 

A£**ft*Mr. 

«JU**, St&ft—jML agelaic 

1, 1, 4-T^#*»2-ifc&-l, 

10 **J*-?-**:=.#i0A«**», 
J8^-^A**»«^— V 30mol%, jt**. 

lSmoiro^-^T &.fc^A#£2MWflfA^— 

^4fr-*»£i~#**l, 4-^^^(^p a KadapackPET#9921" , 
Eastoman Kodak Co. ) 4Ll3|*$.fc-3l©*frj&. 

M#JBtmft&% 0.6-1.2 ti#J&. ^^>^(a) 

AJ9*****A***f**ttM*^ 

*At«*(b) «3Mfc*#J» (PA) «*«-f-T«fc*: B« 
SfcJfc, 6, 66, 11, 12, 69, 610 

^.^612; AXJBTil^lLflbJft, ^£6/66, 6/69, 6/610, 

66/610 6/12. *tJ^*«^*Ui4t#A#*J*5feJ&A 

6/66^^6/12. Htt#T#*-*«.flA#ft#A£ 



J&#*31#> 66/610/MXD6 (£t lt MXD6" ft4Ufc&— *W 

4fr, >>EJL 66/69/61, JLA 6/61 6I/6T ( # t « ( > 61" * 

^Jt«*^T " (J&jfe) 6T" 4L**i*^ , P*e.^*) • 

160-210°C t «j* ( b) 30wt%&&jfe#jRi2t 

^^^^^>g: (c) ^ft##ilT«j|iM^fMJItt^ 
Bt*t^# "SSC" ) 3L^#3ti*;£, 

"SSC-LLDPE" ) 3MMfc#iUt&# (#3* "SSC-VLDPE" ) ; 

"LLDPE'^-VLDPE"; &#-&*2i#»*JMfr( "EVA" ), 

Z*#-V*-^*«.**# (»^* "EMAA" ), ^f-fl-^^^ 

mr ), ^#-^#^ i fst*^(^^^ a EMA") 

*>Za%i-ftti<i$LTm&%L%l "EBA" ). 3fc*-fitJt«&T### 

M^AiM ( 50wt%) 
*?± Of'J-f 50wt%, 30 wt%) ft Jf& 

ft***. V******^*^*, 
<ft&#5-£ awt****?*****) . aTSlftJH**** 



&%M.$ 150°C, 135°C#&.&. aTtffcfl**** ft 

-f *T#&&: SSC-LLDPE, SSC-VLDPE, LLDPE, VLDPE, EVA, 
EMAA, lOHM. 

SSC *«.#*T«6.^*it«:^^$:».^* (Dow 
Chemical Company #4b*j£#4fcfl ) /Uf^ 

BLflL4b«-if«lt^t.#-o-#«*3|L4fr, 1000 >MUR^ 

0.01-^ 3, 0.01-^ 1, 0.05-^ 1 *-fc*£_4fc« 

4fct^jL#ttA£4Mi>x*fc, JL*«^-^T«jgi Dow Chemical 
Company glJF&jg "AFFINITY" i& "ELITE" ( 6,^1- 

a-*** ) . 

*k Exxon Co.£ljff&;£ "EXACT" 

1.9-2.2 tfjfr&m^, m*t^m(Mw) 

(Mn) 4^<| ft £44 ( Mw/Mn ) . 

(a) , M'&fclMtftti'l'filA (b) ^fe^tWiH^fti^l 
(c) + W 

EVOH; fe&#*~Jfc+^fl#;*|tStJft, 
^LcLxstig: ( polymethacrylene adipamide ) ( J&fa MXD6 ) ; fa $L& 



##l£^tt+#>**#JM*. &JMM^T*kte: EVA, EM A A, Z* 

EMA, EAA, EBA^IOM 

It. 

MfT*fc*: EVA, EEA, EAA, l^ttK ( &4fr#jfiJ$ 
4,4bft&£.fltiil£^4fr, VLDPE, LLDPE 

ft. 

12-30 **jf ^«J&Jfr*JLTl5lfctefl£ 
8 



*#«*fltfii«x#A4fc*j&-**. -Mf** 5-20wt%^>^jf MW& 
##$to^±fa&JL&&ft&M#m&+&&frJ&% 0.05-2wt%# 

0.05-2wt%, £#.&0.1-lwt%. 

*-ti£j&**t. &TTKfa^&faiH7ftM 

&*ije,*.**, ^*i* >&>s. ***$»***£. 

*f***j6*>***&, s*<Mb ******* 

Ji. *£#***»ai*;Mi£, teT#*x*4fc**#*****# 

^ (pinch portion) #»***i*A*-**JL*J&****tf#* 
*A4L**Jl. 

****$*****T>a***^-t***, *J5*#A*# 
3-120|ira, #«AlO-90iim«*Jt#Jft^*tf^A»«i^A. it* 
4Mfc*. A J- (lid-forming) ^t^^P 

**T*#**#**ft*Tifc**.i.$ 50um *&4t'h*it., JL*»* 
******* t***«*T**tt****Tia**£^ 35um ft 

3l*>fc&i£, **fc4**#*ti4»4L*r* ( a) ftn-JLh 
0.5-10um, l-5um, tfl* ( b) ti#Jt* 

3-50um, ##JA5-30um, ft*** ( c) A 

£8-80|un, ft* 10-60jim. * 7*****2 -*tt 



Mft0L, ^^(a) f&M-jSL'bT&ib) ttM-Jt, jLAfrJk&X&ib) 

fa.\Jk (d) ^VX&%W*> l-30um, #»&2-15nm# 
#£. 4fc-f l|im &i£#L^M&##$T&#-'K ifcSf- 30^m 

0.5-5um #>WL 

♦ **«L^ifi»#^^Tia4tJfeiSr 2.5-4 #.:frifc#Att&#:i**fc££* 

& *#A*L*&*#J»aiitJf:^ 2 A , ^ At M 
SO 3, *fe**t*#J»tt*hM^ (aK fe-ML 

*»#Mlf«tRI^ (b) ^&iTt#«^^ii&l(c) . 
$*3MT^il**4 t#**»*s*ft, fltfJMrtfc-FttA 

A + *^-«*aA., ft**** 40 D C A«fc. M4W*i3a 
**L#*JHHt*lX*f-jLJ**! (opening aid) >*LJ3->*f-£ t*& S 
?|A5i^^j§ 80-95°C #&*>£6 t, *a**6 ftSSAiJ** 

A*jt«*±*#r»«*At*4t*. *#**a***»**M 3b _t 

MJ&*/8 * & *Mp£^U£ 9 # 10-20°C *$*l*H'$&3C # ft Rt£# 
jL^^X^r^j (MD) ^^^#J^I (TD) ^ & 2.5-4 
& 2.8-4 * B ^#if f& 3C. # * jfeA.*** # * 

3d 4fr£-&il^#r, j*J&T4i, #&^Af J&#1&& 3e, # 
10^11^f5J?lA^#.^^. #f*#.if J&#l&&3e 
*t«»12 t, ££t#£H*^* 13*^ft*lM*#JM*#* 

10 



#&3MMj--f) f #if]&3e, 60-98°C\ 60-80°C T#**& 

frfigftf 3e &*h#^ 1-20 *>4h 1.5-10 ^ 

^^^^M|t#jL^i% (MD) C TD ) £~ij*>&2-25%, 

5-15%. # f 3e 1" tfj&frm&£ m. JL 

MM 14 

Mf^M^IM^MSJlIt 50°C T^^x^^J 
( MD ) ( TD ) & ll £ % 3MPa, £ 2.5MPa &I 1% 

W^^tf 90 0 C&?Mfc^ £^#20%, 25%, 3t 

30%, ^rf&^R^I^ 
^90°CT^^*t^#-J.^i& 20%, 25%, 

/A. i££^£#&*#^4^£f^ 120°C Ttf ^&M^£;>~ 
15%, #^JA20%^Jt^, 

j&*K *f-^^#.^^*t^^^^.^^ 3MPa, 2.5MPa 

£;#4MPa, 3.5MPa. 

MD/TD ±-*kfr 2.5-4 2.8-4 4§r#4x.^ 

^^^^a^**^^^S^60-98°C, ##]A60-80°C 

^ 60°C * : f#Jj3t^*lt*«:«tAj&*&.B#*t*.. 

n 



*T#*#^**^*&*;toW£. * -f iit» Iff 

Jt$.^ftjt. 150-500kV&K#;fai&fcifcTi£#fcf# 
$4L£. 10-200kGy ( fW) 0.05-3kGy/'h 

■r*&A****T*fi-^*«*jfc, 10-200kGy tt*Ufc«*. 

ft******. 

*^*Lifi»fta*t4Lfi|*ffl*J3iJ.^* 18kV JL^^^ 5-120kHz 
4t*i£»it*i^4kWACtft#****-f**it*, 
36 &@/cm 2 , 34 i£8/cm 2 ft *HfcM£*ti 

[**«] 
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1. 

##Jif-^i^^ (MD) iMML-fiifi^fcttfcfc (TD) 
10cm J. 90°C tt&*t 10 # 

4fr, jRj&JSLt*-*, #*:i**£aT**t**. 
^«*mJMW«*ttfMML*#£**fc* 10cm #*B 
^ A»**i^#*»*Ut4f-tSl«J*#* MD TD ^t^JLi 

2. ^SUU** 

# 3mm #**J&*Htit***4iUL## Geer ( "MOG-600 
M w , 1ft 6 K. K. Robert) ifcJL*£Ji#;k&Jj«£ttajL. ##& 
ffttikXil^iat. *#*-t*MDsf»TD^-t^-t*-a« 10cm #1*] 
MJ-t#i&. Ant, **A#A**UA»P*«**n, #4tn*J& 
«i-««L*J*3^#«lrt. n*«^J&, Geer** tit* 

30##, *j£JM. fijfcJMp. iRj&**#A#jftJL*#ia^fii^«. 
*##«*«JMfc«iJS*«* 10cm tt-?d*JbF. 

H«i^#A**Ut#-t*«l*#* MD TD *33r*-k**JM« 

3. «4k*jA^ 

^U^A^^^t***** MD TD 3riSj^#] 150mm -fc 
^ 15mm t^^#Agj^#, 100mm H^* 

STBtiUHM "5565^" , # U Instron Co. ) -h, iK& t $k%l#L$_£fc 
#23°C«M« ( "3119 **J" , Jftg Instron Co.) t. 

ista*.«t« 2 d c/**n**>M-a. *tju t. 
t itajt*** Jt*jL*+ast*t-f 4o°c ^ 5o°c rm$L&i&frm 

^^^ifeWt^JB^*^-**^*-! t- 

13 



^afcffi 1 

l l 

PET (2) /M-PE 
( 1.5) /NY-1 (7) /EVOH (5) /M-PE ( 1.5) /VL-2 ( 24) tfj 

&M&iM-Jlft-!*>&^*0r*. $*^4# 

J5H«* 2# A «*«k^« J. 10-18°C rt^AA-f-****/* A 3«. 

*JNH*A-f-flf & 3a Si.it 92°C ttfi*» 6 
f #SM3c, MD ^faVX 3.1 >&JL£ TD yfft 

* 3.2 I*IBt#££l£^U£9# 15-20°C #aHp£ 

^aHp. &j£#jM*4Mf #ifj&3d-f^2 «#&*tSf- 12 
Attfc#tt*#a«3e, ^iMitiAO 13*&tt70°C£ft# 
^^hS2 ft MD 7T 5%_B.£ TD 3r ftfc* 5%, 

<*4fc**fc££*Jfc) 3f. 
362mm #i^$x%&fr 41|im 

2-21 1-12 

4t 2 XntfrMtLZMIbtofrlttiL&f 1 ( *4*4Mt ) 3 tf^ 

1. 

>3ri*>Ji&^#, #*»*f— -Hr**^, -£ 350mm (if J&#TD3r 
& ) **% 150mm (jfj&#MD>5r&) ftJMfrtt-|Mr4M* 

14 



*#*Jfe#Afet#tf 15%^f ^W^H ( room percentage) ( Kpi? 
J&$L&)M£%H$~&¥l 115%) &££90°C#&* 
* 1 10 ^4*# »J&#-*T # A 

A: *>84j&:MM*#4UM^Mr*4fc. JLfc&**J6^**Jfc 

ci: il^^^igiilif^^li, nftftfc&m 
2. T*P#M£ 

5litltWJft^*t SMB Co.) *T*]*-frT*#&**U*- 

RESINO INK WHITE (10kg) , &15%mAbM. 
*Mfc*L: #»*4MMS.« 190mm 380mm # HI 

H-h. 

WSSi: (at station) % 21°C, (at bridge) # 

50°C. 

70m/min 

A: (<3%) , JL^&^^JL 

B: ^#]J&tf#^>3%JL<5%, ^;M&&2j*p#]^jL *p*#JJ?# 
C: ^fl^ttjfcifcfc-F 5%, 3.2L!ktym&M.fa&%!&f?$LttyL. 

15 



3. 

Kureha Kagaku K. K. ) f-J* ( lid film ) . 

ifcJL**^#MJi###«**-f-*»^#ifcJL**Ji*fl* 130°C T>fa 

A: ^Afcfc/AflfcJUMUiMr**. JL£i.**#£j*ft*0>r 
-f" lcm. 

ci: ^Afc«.^***»jut*Jia#«r«L, 

MjutS. ***l*ifcit 1cm. 

4. &*feJL4ft.ft 

itttftJ8#.f-*#.fc3Ux.< K NW406" , A g Ohmori Kikai K. K. ) 

*tt*U|A+i*#afclMF*#Afl 380mm 

£ + 180°C. -L#aJi^S.>l^ 100°C iKh^aT-** 

A* 140°C #*-#Ti£#afrfcSL*tt#J*, 170mm 
300mm *&Stfrfe*.*. *a*fe*fet*tM3*# 300mm JL^^ 
200mm ttM&#*JM-*£6&. 90°C *&*#-t** 10^4*. 

A: «*»^***Jft^#*#*^J«i-^, #* 30m/min ^|Mi 

16 



&%LtffM & ^ -f ^ t ft T ft£ 30m/min ft g J&it AT 
te£ lOm/sec #^J&i£j£T^#$J3L 

5. 

A 450mm fctf-f-ft. & £ A**4tJtilSt4t^ 
^^^.^L ( "Delta 2000" , # & Dapack Co.) £ 35 -£ (shot) / 
^^ii^Tii^f^^^: (gas-substitution) ft 80% 

^1H£ft&#f;&>M room rate) 3r 20%Ti£#&£.. 
SlXftl^fit g Meurer Co.) , #£* + *t#, H #*A. 170°C 

ML/**. 

B: ^iljtjUUfctiU&Ji.^-^At^. 

Cl: *ilit*:*»5|J&)«.*^|i*^^A^^, B-fi*M)*h*AH« 

6. 

tii/^tM^^^fM^w^^ ^a 

750mm ft^-f-Jft. #-f-Jft«-f fcJL*. ( "Delta 2000" , 

A 6 Dapack Co. 35 */^W*.+ ^^fc*.jL^* 300mm JL 
^Ai& 10mm iifcJL^|l*^***AJi«i|L**«iL*», fltf*. 
^L^ifL^fc. J&f4*fe*.*fi*X.*#-fc 380mm, * 360mm. 

(Jft& Meurer Co.) iSl^t*** 1*1 Bt«£A 200°C 

17 



7. AM. (Lidding) &4& (G%&&£ft¥iitM&) 

840mm #-f-«lffi#AA^6**JMLrt*!fj^*^3|L&# 
(20fim) /^#J»/EVOH(44fcZ*#-^Stt.i(r IB**.*) (7um) / 
#^#»/3|L^&#^*(300|un)tt>&4feliif^JLJC^^ 225mm( -JUt) 
x 155mm ( %J$L) x40mm ( %jL) Jkthi§.3t&%#& 
Jt% 110°CJL4.+*20*/^«#-^Tft.^**j^A*l.( "INPACK 
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